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Summary.-A correlative histocytological study was made of 6 patients with palatal
carcinomata and 342 patients with palatal lesions (primarily leukoplakias) associated
with reverse smoking from the Srikakulam district of Andhra Pradesh. Among 6
histologically diagnosed carcinomata only 2 showed cytological findings typical of
carcinoma. Of the 46 atypias diagnosed histologically among the other palatal
lesions, only 6 (13%) were diagnosed cytologically. Our findings show that cyto-
logical examination of precancerous and cancerous lesions located on the hard
palate, which is a highly keratinized area of the oral cavity, may not be reliable
enough for revealing premalignant or malignant changes.
THE use of exfoliative cytology for the
diagnosis of oral lesions has received
considerable attention in recent years.
There has been conflicting evidence as to
the efficacy of the cytological examination
when it is used as a tool to diagnose the
malignant potentialities of oral pre-
cancerous conditions, mainly leukoplakia.
In such lesions the presence of a thick
keratinized layer may lead to a scanty
exfoliation of atypical cells on to the
surface and viable cells may be very
sparse in the smear.
The only positive statement on the
usefulness of cytology in detecting epithe-
lial atypia (dysplasia) has come from
Umiker et al. (1960). Reports emphasizing
the shortcomings ofexfoliative cytology in
revealing epithelial atypia have been
published by King and Coleman (1965),
Shklar et al. (1968), Mehta, Daftary and
Sahiar (1970), and Dabelsteen et al. (1971).
The present study was undertaken
because the habit of reverse smoking
produces an extensive hyperorthokera-
tosis, often associated with epithelial
atypia, ofthe palatal mucosa, thus provid-
ing a unique opportunity to study the
effect of keratinization upon the
exfoliation of atypical cells.
MATERIAL AND METHODS
Studypopulation
The current report deals with the findings
among 10,169 individuals from the age 15
years upwards, examined in a house-to-house
survey of villages selected by the random
sampling procedure in the Srikakulam district
of Andhra Pradesh. Correlative histocyto-
logical investigations were carried out for 348
individuals with palatal lesions, most ofthem
(88-2%O) leukoplakias (TableI). Otherlesions
included leukokeratosis nicotina palati, lichen
planus and red atrophic areas. Six patients
with cancer were also studied.
Method of examination
The examinations were made by 9 Indian
dentists divided into 4 teams, who were
trained and directed by one of the authors
(J.J.P.). The examinations were made in
natural light. A case history was completed
for each individual, recording name, age, sex,
tobacco habits and other relevant informa-
tion. Before taking a biopsy or a smear
almost all lesions were photographed in
colour with a " Polaroid" camera. ForA CORRELATIVE HISTOCYTOLOGICAL STUDY OF CARCINOMA
details of standardization, examination pro-
cedure and tobacco habits, the reader is
referred to the paper by Mehta et al. (1969).
Histological and cytological procedure
A 5-mm punch biopsy was taken from a
representative area of the lesion under local
anaesthesia. It w-as fixed in 10% neutral
buffered formalin, embedded in paraffin and
stained with haematoxylin and eosin.
The cytological smears were made before
taking the biopsy. The lesion area was
scraped with a flat wooden spatula and the
material was transferred on to a glass slide.
The smears were then fixed either in ether:
alcohol (50/50) or by a commercial fixative
(" Profix ") and were stained by the modified
Papanicolaou technique (Pastakia, 1955).
Histological criteria
Histologically, epithelial atypia was diag-
nosed when 2 or more of the following
features were present: irregular epithelial
stratification, drop-shaped rete pegs,
increased density of the basal cell layer or
prickle cell layer or both, increased number
of mitotic figures (a few abnormal mitoses
TABLE I.--Clinical Diagnosis in 348
Individuals with Palatal Lesions
Available for Histocytological Study
Lesion Number Percentage
Carcinoma . 6 1-7
Leukoplakia . 307 88-2
Preleukoplakia . 11 . 3-2
Other lesions . 24 . 6- 9
Total 348 100 0
may be present), increased nuclear: cytoplas-
mic ratio, loss ofpolarity of cells, nuclear pleo-
morphism, hyperchromatism, and keratin-
ization of single cell groups in the prickle
cell layer.
Cytological criteria
The smears were classified according to
Papanicolaou's classification of1954. Atypia
(non-malignant) was diagnosed on the basis
of cellular abnormalities such as nuclear
enlargement, chromatin activity and hyper-
chromatism, irregular nuclear borders, promi-
nent nucleolation, bi- or multinucleation,
aberrant cellular shapes, scantiness of the
cytoplasm and variations in size and/or shape
of the cells and the nuclei. These features
constitute Class II in the Papanicolaou
classification. It may be pointed out that
the gradation in the successive classes is a
matter of degree rather than type of morpho-
logical aberration.
RESULTS
Table II compares the clinical, histo-
logical and cytological findings for the 6
histologically diagnosed carcinoma cases.
Four cases were also diagnosed as carci-
noma clinically; the clinical diagnosis for
the remaining 2 was leukoplakia. Cyto-
logically 2 of these 6 cases were diagnosed
as carcinoma (Classes III and V), 3 were
diagnosed as atypia and one was cyto-
logically diagnosed as normal.
TABLE II. Comparison between
Clinical, Histological and Cytological
Findings8for Six Histologically
Diagnosed Carcinoma Cases
Diagnosis Positive Negative Atypia
Clinical . 4 2
Histological . 6
Cytological 2 3 1
Out of 342 individuals with palatal
lesions (other than carcinoma), 46 were
diagnosed histologically as having epithe-
lial atypia whereas cytologically 8 indivi-
duals were diagnosed as having atypia.
Table III shows the comparison between
histological and cytological diagnoses in
these cases. Among 46 atypias diagnosed
histologically, 6 (13%) were diagnosed as
atypias on cytological examination. In
2 cases atypia was diagnosed cytologically
only, the histological diagnosis being
non-atypia. For 294 cases the diagnosis
TABLE III. The Comparison of
Histological and Cytological Findings
Among 342 Palatal Lesions Excluding
Carcinomata
Cytological findings
Class II Class I
Histological findings (Atypia) (Normal)
Atvpia 46 . 6 40
Non-atypia 296 . 2 294
Total 342 . 8 334
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was non-atypia both histologically and
cytologically.
DISCUSSION
In the Srikakulam district of Andhra
Pradesh a very large number of palatal
lesions, characterized by hyperkeratiniza-
tion, were associated with the habit of
reverse smoking, i.e. keeping the burning
end inside the mouth (Mehta et al., 1969;
Pindborg et al., 1971). This area there-
fore affords an ideal place to study
whether a cytological examination can
detect epithelial atypia or carcinoma in
highly keratinized areas of the mouth.
In the present group of 348 patients
91% had the habit of reverse smoking
whereas the remaining 900 had other
tobacco habits.
Out of 46 atypias diagnosed histo-
logically only 6 (13%) were diagnosed as
atypia cytologically, which compares
poorly with the earlier results obtained by
Mehta et al. (1970) in which 36.1% of oral
epithelial atypias diagnosed histologically
were also diagnosed cytologically. These
findings may probably be explained on
the basis that the present study was
limited to palatal lesions. The palate is a
highly keratinized area in the mouth (80%
of the palatal biopsies showed hyper-
orthokeratosis, Pindborg et al., 1971), and
the findings confirm our previous suspicion
that the lesions occurring in highly kera-
tinized areas of the mouth hamper the
exfoliation of possible atypical cells which
arise from the deeper layers of the
epithelium. Thus it appears that the
reliability of cytological diagnosis is in-
versely associated with the degree of
keratinization.
Among the total of 8 atypias diagnosed
cytologically, 6 were also diagnosed on
histological study and for the remaininig
2 the histological diagnoses were non-
atypia. As no repeat biopsy was per-
formed in these 2 cases the possibility
of a false negative histological diagnosis or
false positive cytological diagnosis could
not be checked.
The sensitivity of cytodiagnosis in
oral carcinomata in the present study is
indicated in Table II. Though there were
4 false negative diagnoses there was no
false positive cytological diagnosis of
malignancy. As in atypias, it is possible
that the markedly keratinized surface of
the hard palate hampers the free flow of
cancer cells towards the outer surfaces,
thus contributing to the high incidence of
false negative diagnoses. The cytological
smears can be expected to reveal cancer
cells much more readily if there is a break
in the epithelium such as an area of
ulceration. Among 6 cancer cases exam-
ined histologically, 2 showed ulceration of
which one was cytologically positive for
cancer. It can be concluded that, as in
the case of atypia, negative cytological
reports of malignancy cannot under the
presence circumstances be considered as
reliable.
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